Phosphorylation of tau by cyclic-AMP-dependent protein kinase.
Alzheimer's disease paired helical filaments contain abnormally phosphorylated tau (PHF-tau) which has reduced electrophoretic mobility on sodium dodecyl sulphate polyacrylamide electrophoresis. We have investigated the effects of cyclic-AMP-dependent protein kinase (PKA) on recombinant human tau isoforms and two recombinant tau fragments. PKA phosphorylated tau and reduced its electrophoretic mobility, phosphorylation towards the C-terminus of tau having a major influence on this property. Substitution of serine396 (phosphorylated in PHF-tau) or serine416 (phosphorylated by calcium/calmodulin kinase II) by alanine demonstrated that these are not major sites for PKA phosphorylation. Although the phosphorylated forms of tau generated by PKA are not identical to those of PHF-tau, PKA may be involved in the generation of PHF-tau in Alzheimer's disease via phosphorylation of additional, as yet unidentified, sites on tau.